Amendments to the Specification: 



METHOD OF PRODUCING WOOD STRUCTURES AND BUILDING 
ELEMENT COMPRISING SUCH WOOD STRUCTURES 

The invention relates to a method for manufacturing wood structures, wherein 

upgr a d in g h ea t tr e atm e nt, undesired parts are removed from the starting material 
formed by coniferous wood so as to obtain semi-products, the semi-products are 
combined into a jointed wood structure by finger jointing with the use of glue, and the 
jointed wood structures are combined into a laminated wood structure by lamination. 

Such m e thods ar e g e n e ral l y k n own for pre se rv i ng wood . Proc es se s have for 
ift& t a nco b o on d e scr i b e d wh ic h are known under the trad e name Th e rmoWood©. 
Uf^ef-t he i nf l u e nc e of the g e n e ral d e sir e in soci e ty to r e duc e th e u se of trop i c al 
hardwood , es p e c i ally i n th e bu i lding i ndustry (part l y du e to the det e r i orating - qua l ity of 
tropic al hardwood), such th e r mal- preservat i on proc e sses havo b ee n d e v e lop e d wh i ch, 
by sub je ct i ng a l ess durab l e type of wood (th e basic w o od typ e ) th e reto, p r oduc e a 
wood typ e with a durab il ity comparab le to that of tropic al h ar dw o o d, method is known 
from US patent No. 6 025 053. From this patent document it is known that the jointed 
wood structures are combined into a laminated wood structure by means of lamination. 
So, lamination is a per se known method of assembling larger wood structures from 
relatively small parts. 

4J s e is mad e in t h es e known t he rma l pr e s e rvation proc e ss e s of a ba ste-woed 
typ e w hic h h a s a s f e w defects as poss i b le , which is th e r e for e as fr ee as possibl e of 
fau l ts. In this context fault s o r-do f o cts a re und e rstood to m e an a n y d e viation which 
adv e rs e ly aff o cts th o strength of wood , s uch as knots, crack s , r es i n-d ucts and the l ik o . 

I n th e s e known proc e ss e s a sele ction is th e r e for e carr ie d out pr i or to the thormal 
tr e atm e nt in ord e r to obta i n a s much fault - fr ee wood a s-possi b le a s start i ng mat e r i a l - 
Due to th i s soloction p r oc e ss , a not inconsid e rabl e part ota fre s tart i ng mat e ria l i s not 
a p plie d for th o rmal pr ese rvation. Ev e n raw m a t erials c o n s i d e red befor e hand to bo 
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defects after the therma l modification that thoy Gannot th e n b e uti l iz e d for the i ntended 
a pp ti cat i on. 

T ho i nvention has for its object to use a consid e rab l y larger fraction of th e 
starting material to obtain a pre se rv e d e nd product. For th is purpose und e sired part s 
are r e mov e d from th e st a4m§Hff*atefi a l , wh i ch can b e carri e d out pr i or to th e heat 
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proc e ss for th e know n- h e at tr e atments b e cause they contain too m a ny d e f e cts, i n th i s 
m e thod according to th e in ven t i on ne verthel e ss r e sult i n an e nd product wh i ch is 
su i table for th e e v e ntual app l ication, wh e ro a dimension su i tabl e for th e final app l ic a t i on 
is obtain e d by finger jointing. 

The jointed wood structur e s ar e th e n comb i n e d into a la minat e d wood s tructur e 
by moans of l am i nation. L aminati on is a p e r s o known method of assemb l ing l arger 
wood structures from r e lativ el y sma ll parts. In this manner a wood structure is obtained 
which can easily have much larger dimensions than the products obtained by means of 
finger jointing alone. By fitting the constituent parts together in the correct manner, an 
end product can moreover be obtained with more isotropic properties than purely 
natural wood. This is the case both for the products obtained by finger jointing alone 
and for the products obtained by the combination of finger jointing and laminating. 
Application of the combination of finger jointing and laminating provides a number of 
additional advantages. Compared to both thermally preserved wood and solid wood, 
such structures have a much greater strength, are less susceptible to cracking, are 
more form-retaining, thus less sensitive to stresses naturally occurring in wood, and are 
more readily suitable for woodworking processes such as planing and profiling. 

It is an object of the invention to provide a method for better preserving the wood 
structures. Thereto the method according to the invention is characterized in that the 
starting material also can be formed by poplar wood and that the starting material is 



subjected to a preservative heat treatment. 

Processes for preservative heat treatment are known per se. e.g. from PCT 
patent application No. WO 01/85410, From the latter document it is not known to 
remove undesired parts from the starting material and it is also not known from it to 
5 apply the preservative heat treatment to coniferous wood. Also combining the semi- 
products into a jointed wood structure is also not known from it. 

By applying a preservative heat treatment to coniferous wood the cell structure 
of the wood will change, It is generally assumed that as an effect of this change, in the 
jointed wood structure obtained by finger jointing with the use of glue the finger joint will 
10 be a weak spot in the wood structure, but surprisingly it appeared that such joints can 
be made as strong as joints in coniferous wood not subjected to a preservative heat 
treatment. 

An additional advantage of th e m e thod according to th e inv e ntion i s th alaftef 
ap p li cation of the know n modification proc e ss th e r e i s a l arg e amount of r e j e ct mator i a l 

15 as a ros u l t of th e high qu ali ty r e qu i r e m e nt s for the i nt e nd e d -ap p li cation. At tho moment, 
th i s reject mat e ria ls furth e r proc e ssed os wast e , but can a l so se rv e v e ry w e ll a s raw 
mat e r i al for the method according to th e i nvention. Th e probl e m of waste can thu s b e 
reduced. The us e of r e j e ct e d th e rmal l y modifi e d wo o d als o has a favourab lo offoct on 
th e cost pric e of th e e nd product of th e m e thod ac c o r d i ng to th e i nv e ntion; 

20 According to an -ad vantagoous e mbodim o nt of th e method accord i ng to tho 

i nv e nt i on, th e basic wood 4 ype is form e d by con i f e rous wood. I n th e known m e thod of 
pr e s e rvativ e h e at tr e atment use is pr e f e rab l y not mad e of coniferous wood, since this 
typ e of wood already has a r ela tively largo numb e r of def e ct s b e fore th e h e at tr e atmont 
a nd many defects are also rovoalod aft e r th o h e at tr e atm e nt, s o that much wood must 

25 b e r e jected as starting materia l , or must st i l l b e r e jected a ft e r th e heat troatm e nt. With 
us e of th e invention th e s e dr a wb a cks ar e of l o ss i mp orta nc e sinc e , aftor form i ng som i 
products by remov i ng und e sir e d parts, l arg e r wood structur e s can still bo obtain e d by 
fing e r jo i nt i ng and optiona l ly lamination of th e-se mi - products. 

In an anoth er a dvantag e ous embodiment of the method according to the 

30 invention, the glue is formed by polyvinyl acetate glue in combination with a hardener, or 
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by a thermosetting synthetic resin glue. Polyvinyl acetate glue in combination with a 
hardener is particularly suitable for applications in which the resulting wood structure is 
not exposed to heavy loads, so-called non-bearing applications. Thermosetting 
synthetic resin glue is particularly suitable for applications where the resulting wood 
structure must be suitable for bearing applications. 

The wood structures obtained by application of the method according to the 
invention are very suitable for building applications (in particular exterior applications) 
and herein particularly for construction of fascias, doors, door or window frames. These 
building elements are generally exposed to adverse weather influences, whereby the 
stated advantages of the invention are clearly manifested. 

The invention will be further described on the basis of the Figures, wherein like 
reference numerals designate corresponding elements; herein: 
Figures 1a-1d show wooden parts which are subjected to the method according to the 
invention, at different stages of treatment; 

Figures 2a and 2b show illustrations of two different forms of lamination of wooden 
parts. 

Figures 1a-1d show wooden parts which are subjected to the method according 
to the invention, at different stages of treatment. Use is made here of starting material in 
which diverse defects detrimental to the final application, such as knots, cracks and/or 
resin ducts, may still occur. A basic wood type forming the starting material can for 
instance be coniferous wood. The invention is not however limited to use with 
coniferous wood. Use can also be made as alternative of poplar wood or other wood 
type which is attractive from a price viewpoint and which, after the treatments have 
been performed, could compete with for instance tropical hardwood on the basis of 
quality and price. 

Figure 1a shows a beam 2 in which there are undesired parts such as an end 
split 4 and a knot 6. These undesired parts (defects) 4 and 6 can be removed from the 
beam before it is subjected to the upgrading heat treatment, or thereafter. An 
advantage of removing the undesired parts after the heat treatment can in the case of 
determined wood types be that defects which initially cannot be detected, or not 



properly, are much more clearly apparent after the heat treatment. In this manner all 
defects are thus removed in one treatment operation. In the case of beam 2 (Figure 1b) 
this removal takes place by sawing the pieces with a defect out of the beam, see 
saw-cuts 8-1 to 8-4. The remaining parts (semi-products 2-1, 2-2) are then provided on 
those outer ends which must be connected to other parts with a finger joint profile such 
as profile 10 (Figure 1c, in which the semi-products with finger joint profile are 
designated as 14-1, 14-2, 14-3 etc), whereafter the finger joint profiles are provided with 
a layer of glue suitable for finger jointing. Only one of the surfaces for glueing can 
herein be provided with glue, but in the case of wood subjected to a preservative heat 
treatment it is recommended to provide both surfaces with glue, since the cell structure 
of the wood can change due to the heat treatment in a manner such that the wood 
absorbs the glue less easily than untreated wood. A type of glue suitable for finger 
jointing is for instance polyvinyl acetate glue (PVAc); when high standard are required of 
the wood structure, this glue can be applied in combination with a hardener. Another 
suitable glue type is a thermosetting synthetic resin glue which can be applied in the 
form of a single-component glue or as two-component glue. 

The glueing of the profiled parts 14-1 to 14-3 takes place in the usual manner by 
joining the finger profiles to each other and allowing the glue between the parts to set 
under a suitable chosen pressure and/or temperature. Created in this manner as 
jointed wood structure is a beam 16 which no longer displays the initial defects. This 
beam can in principle be made to any desire length by connecting together a random 
number of parts by finger jointing. Once beams 16 have been formed in this manner, 
they can be planed and laminated to form a larger whole 18 as finish process, see 
Figure 1d which shows a laminated wood structure. During lamination the relative 
directions of the constituent wood parts 16-1 to 16-3 can be chosen relative to each 
other such that form deviation or continued working of one of the parts due to the 
working always occurring in the wood are compensated or prevented by form deviation 
or continued working in one or more other parts, as indicated in figure 1d by the 
mutually different orientations of annual rings 20-1 to 20-3 in the end surfaces of parts 
16-1 to 16-3. 



Figures 2a and 2b are an illustration of two different forms of laminating wooden 
parts. The parts shown in Figure 1c or 1d, which are thus obtained by finger jointing 
alone (Figure 1c, reference numeral 16) or by finger jointing and lamination together 
(Figure 1d t reference numeral 18), can be joined once again to form larger wood 
5 structures by means of (further) lamination. In Figure 2a said wood structures resulting 
from finger jointing and/or laminating are joined together; components 22-1 to 22-n 
which are joined together here can be formed by a beam 16 resulting from finger 
jointing only, as shown in Figure 1c, or by a laminated wood structure 18 resulting from 
finger jointing and subsequent lamination, as shown in Figure 1d. These wood 

10 structures 16 or 18 can be stacked horizontally, thus with their largest surfaces 

connected to each other, as shown in Figure 2a, in which case reference is made to a 
horizontally laminated wood structure. Wood structures 16 or 18 can be stacked 
vertically, thus with their narrow sides connected to each other, and the thus resulting 
structures are in turn mutually connected with their larger surfaces, as shown in figure 

15 2b, in which case reference is made to a vertically laminated wood structure. 

Finally, the invention is expressly not limited to the described and shown 
embodiments, but generally extends to any embodiment falling within the scope of the 
appended claims, as seen in the light of the foregoing description and drawings. 
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